80                                      LECTURE X.
Burkhardt, published in Vol. 27 (1886)* and Vol. 32 (1888) | of the Math. Annalen, we found that the decompositions of the form /6 into two factors of lower order, /6 = ^i^5=^3'^3, had to be considered. These being, of course, irrational decompositions, the corresponding invariants are irrational; and a study of the theory of such invariants became necessary.
But another new step had to be taken.    The hyperelliptic integrals involve the form /6 under the square root,
The corresponding Riemann surface has, therefore, two leaves connected at six points ; and the problem arises of considering binary forms of x^ x^ on such a Riemann surface, just as ordinarily functions of x alone are considered thereon. It can be shown that there exists a particular kind of forms called prime-forms, strictly analogous to the determinant x^y^— x^y^ in the ordinary complex plane. The primeform on the two-leaved Riemann surface, like this determinant in the ordinary theory, has the property of vanishing only when the points (% x^ and (y\*y^ co-incide (on the same leaf). Moreover, the primeform does not become infinite anywhere. The analogy to the determinant x^y^—x^y^ fails only in so far as the primeform is no longer an algebraic but a transcendental form. Still, all algebraic forms on the surface can be decomposed into prime factors. Moreover, these primeforms give the natural means for the construction of the ^-functions. As an intermediate step we have here functions called by me ^-functions in analogy to the <r-f unctions of Weierstrass's elliptic theory. In the papers referred to (Math. Annalen, Vols. 27, 32) all these considerations are, of course, given for the general case of hyper-
elliptic functions, the irrationality being V/^+a^, x^> where /2jp+2 is a binary form of the order 2/-f-2.
* Ueber hyperelliptische Sigmafunctioncn, pp. 431-464. t PP- SS^SSo and 381-442.inish the number of circle-squarers, however; for this class of people has always shown an absolute distrust of mathematicians and a
